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APPARATUS AND METHODS FOR A TELEVISION ON-SCREEN GUIDE 

CROSS-REFERENCE TO RELATED APPLICATIONS 

This is a continuation-in-part of pending patent application serial No. 08/368,340, filed 
December 30, 1994, which is a continuation-in-part of pending patent application serial No. 
08/364,708 filed December 28, 1994. The subject matter of all of the above referenced patent 
applications, continuation and continuation-in-part applications are incorporated herein by this 
reference, as though set forth in full 

BACKGROUND OF THE INVENTION 

This invention relates generally to electronic guides and particularly to television guides, 
such as television program schedule guides. This invention also relates to detecting and 
selectively retrieving a television guide from a number of television signal sources. 

Program guides that can be used to select programs for viewing or recording are 
commonly available in newspapers. An on-screen television guide is desirable so that a viewer 
can access the guide directly without consulting another media. It is desirable that apparatus and 
methods be provided to ensure that guide data for an on-screen television guide is always 
available. 

On-screen television guides for VCRs are available in which television guide information 
is embedded in a television signal at the signal source and extracted at the viewer site. The signal 
source may be a cable head end, over-the-air broadcasting stations or satellite stations. This 
multiplicity of potential guide sources complicates the viewer's ability to receive and access the 
desired on-screen television guide. 

SUMMARY OF THE INVENTION 

According to the present invention, apparatus and methods are provided for a television 
guide. In one embodiment the apparatus includes a device for comparing a current time with at 
least one stored time period to determine if the current time is within the stored time period, a 
device for switching a signal output from a first television signal source to a second television 
signal source, if guide information is not contained in the signal output from the first television 
signal source when the current time is within the stored time period, a device for extracting the 
guide information from the signal output when the current time is within the stored time period, 
and a memory for storing the extracted guide information. 
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In another embodiment the apparatus includes a device for controlling a tuner to tune to 
a plurality of channels in the first television signal source, when the current time is within the 

5 stored time period, a device for controlling a tuner to tune to a plurality of channels in the second 
television signal source, when the current timer is within the stored time period, and a device for 
locking the tuner on a channel containing guide information in order to permit extraction of the 
guide information from the channel, wherein the device for switching switches from the first 
television signal source to the second television signal source, if guide information is not 

1 0 contained in the signal output from the plurality of channels in the first television signal source. 

In yet another embodiment of the invention, the apparatus searches for guides from all 
sources of television signals, identifies the guides and allows the viewer to select the desired 
guide. The channel and transmission time for the viewer selected guide information is then 
stored in a memory for future data reception. 

1 5 Other objects and many of the attendant features of this invention will be more readily 

appreciated as the same becomes better understood by reference to the following detailed 
descriptions and considered in connection with the accompanying drawings in which like 
reference symbols designate like parts throughout the figures. 
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DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a schematic showing apparatus for a VCR according to the present invention; 

FIG. 2 is a timing diagram showing video clips and audio transmitted along with guide 
data in the vertical blanking interval lines according to the present invention; 

FIG. 3 is a timing diagram showing video clips transmitted along with guide data in the 
audio according to the present invention; 

FIG. 4 is an illustration of a television monitor displaying a message to a viewer to ignore 
the audio tones when guide data is contained in the audio, according to the present invention; and 

FIGS. 5 A and 5B are flow diagrams of a method for searching television signal sources 
and channels in order to extract a television guide from a television signal according to the 
present invention. 
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DETAILED DESCRIPTION OF THE INVENTION 

FIG. 1 illustrates a presently preferred embodiment of a VCR 740 including a controller 
750 which receives data from, and/or controls all elements of the VCR 740 including: an infrared 
(IR) receiver 760, an IR transmitter 762; a clock 754; RAM/ ROM memory 752; an audio 
decoder 748; a VBI decoder/slicer 746; a display signal switch 863; a recorder 742; a video signal 
adder/switch 764; a TV "on" detector 763 ; an on-screen display controller 756; and a compressed 
code decoder 758. A number of these components could alternatively be incorporated into a 
television 14. 

The IR receiver 760 receives command signals from a viewer operated remote controller 
16. The IR transmitter 762 communicates command signals from the controller 750 to other 
appliances, including the television signal source receivers: including but not limited to an 
antenna 702; a cable box 730; and a satellite receiver 733. The controller 750 uses the clock 
when executing time dependent operations and periodically updates the clock using information 
embedded in a television signal. The controller stores and retrieves data in the memory 756, 
including guide information, guide formatting data, and IR codes for communicating with the 
remote controller 16. The other components of the VCR in conjunction with their function are 
explained in greater detail below. 

The controller 750 communicates with the IR detector 735 for the satellite receiver 735 
and the IR detector 732 for the cable box via IR transmitter 762. The controller 750 
communicates with television antenna 702 by IR transmitter 762 via IR receiver 72, or if the 
controller 750 and tuner are incorporated in the television, by direct wiring. The controller also 
communicates with the television 14, either by IR or direct wiring. 

The television 14 is assumed to have a mute control feature for turning off the sound of 
the television upon command. The VCR 740 is assumed to have the following features: play, 
rewind, record, stop, index, index mark, and still frame. 

As shown in FIG. 1 , the television signal sources include an over-the-air broadcast station 
709, cable television head end 71 1 or satellite station 713, which are received by the VCR via 
the antenna 702, cable box 730, and satellite receiver 733, respectively. Preferably, the antenna 
702, cable box 730, and satellite receiver 733 each include a tuner 703, 705, 707, respectively, 
and an IR receiver 721, 732, 735, respectively. Each tuner is connected to a tuner switch 701. 
The tuner switch 70 1 has an antenna input 900, a cable box input side 90 1 and a satellite receiver 
input 902, and can switch the signal received at any one of these input sites to either an output 
side A connected to the VCR 740 or an output B connected directly to the television 14. Output 
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B may be switched off so that no television signal is output from this site. The tuner switch is 
controlled by the controller 750 which controls the tuner switch 701 to route the signals from 
each input 901, 902, 903 to either output A or output B. 

Viewer operated remote controller 1 6 communicates with controller 750 and has number 
keys 42, an initialization key 44, a record key 46, a view key 48, and a cursor controller 59, the 
operation of which are explained further below. The remote controller 16 has an IR emitter 40 
that can communicate with IR receiver 760 in the VCR 740. 

According to a presently preferred embodiment of the invention, the VCR determines 
on which of a number of sources of television signals a desired guide information is being 
broadcast and stores that information for subsequent display on television 14. 

In one embodiment, the guide information is embedded in the vertical blanking interval 
(VBI) of the television signal. The VBI is used to carry several different types of information, 
such as closed captioning text and teletext information. According to one embodiment of the 
invention, guide information is inserted in the VBI as discrete data packets. Preferably, all guide 
information data packets include one or more bits which act as identifying markers identifying 
the type of guide information in the data packet, e.g., a television program guide, video clip, or 
the guide provider. Guide information in the VBI is detected by the VBI decoder/slicer 746 
which extracts the guide information from the signal and decodes it into a form usable by the 
VCR . The controller then stores this information in the memory 752. 

In another embodiment of the invention, the entire guide is transmitted as tones encoded 
in the audio portion of the television signal. One reason to transmit the guide in the audio is that, 
unlike information in the VBI, the audio will not be stripped by a cable company from the 
television signal. There are several ways to avoid annoying the listener when the tones are played 
during decoding of the guide information in the audio signal. First, it is assumed that the guide 
is transmitted during the night when channel rates are lower and the viewer's television is OFF-- 
hence the audio tones will not be heard. If a start message audio tone, which indicates the 
beginning of the guide, is detected by the audio decoder 748, then the controller 750 will send 
a signal to the a television 14 to mute the audio signal coming from the audio head. This 
effectively blocks any audio output from the VCR 740 to the television 14. An end of message 
audio tone at the end of the guide restores the audio. 

According to one embodiment, the viewer programs the VCR 740 to receive the desired 
guide information using information supplied by the guide supplier. The guide information may 
include program guide and/or video clip information. The reception and display of video clips 
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by a VCR including a VCR is more specifically described in U.S. Patent Application Serial No. 
08/368,340 which has been incorporated above. Basically, video clip information containing 
video images is embedded in a television signal which can be extracted and decoded by the VCR 
and recorded by a VCR on a video tape for display as moving video images. The video clips can 
be previews of selected programs or advertisements. The video clips are indexed on the tape so 
that the television can automatically cue the tape to the beginning of the recorded video clip when 
the viewer selects to view that video clip. One method for selecting a video clip is by selecting 
a program listing from an on-screen guide for a program to which that video clip corresponds. 

The program guide may be transmitted in the same portion of the television signal as the 
program guide information (i.e., VBI or audio) or separately in the other portion. Using the 
remote controller 16, the viewer programs the controller to tune a designated television signal 
source receiver, e.g., antenna 702, cable box 73 0 or satellite receiver 733 , to a designated channel 
at a designated time for reception of the guide information. The controller 750 controls the tuner 
switch 701 to route the designated television signal source to the VBI decoder/slicer 746 and/or 
the audio decoder 748 during this reception period. The guide is transmitted on a particular 
channel generally at night for a duration of 0.5 to two hours. 

FIG. 2 illustrates one of many possible formats for sending guide information embedded 
in a television signal. The television signal into which the guide data is embedded can be from 
any of the television signal sources and on any of the channels of any of the television signal 
sources. As shown in FIG. 2, the video/audio 863 can contain video clips such as clip 874 and 
clip 882. The VBI lines 864 which are embedded in the video signal can contain guide 
information. The guide information can be transmitted in the VBI lines as shown by guide 871 
and overlapped with a blank video/audio portion as shown by element 875. Alternatively, the 
guide data can be embedded in video clips as shown by the overlap of timing between guide 879 
and clip 874 and guide 883 and clip 882. The guide can contain a complete listing of television 
programs on all available channels for a period of time in the future, for example for the next 
week. The guide data can also include information for accessing the clips that are transmitted 
along with the guide. For example, the number of VIS S marks to each clip can be listed as 
shown by element 872 as well as compressed codes or CDTL information, which can be used to 
program a recorder for recording a program associated with the clip. For example, the clip can 
be a preview of a program to be transmitted at a later date and the compressed code or CDTL 
information allows the viewer to program a recorder to automatically record the program at a 
later time. As shown, index commands can also be embedded in the VBI lines as indicated by 
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index commands 873, 880, and 884. When the television signal containing the clips and the 
guide and guide data are received, the television signal can be recorded by a VCR and while this 

5 recording occurs the index commands can be used to write VISS marks into a control track on 
the video tape. The VISS marks recorded in the control track can be used along with the guide 
data to enable the viewer to conveniently access the clips recorded by the VCR for viewing. 

FIG. 3 illustrates another format for receiving guide and guide data in a television signal 
from any of the television signal sources and from any channel of the television signal sources. 

1 0 As shown, the guide and guide data is contained in the audio 886 of the television signal In this 
case the vertical blanking interval lines are not used for transmitting guide or guide data. The 
video portion 885 of the television signal can be used to transmit video clips such as clips 888 
and 889. The guide and guide data are transmitted as audio tones in the audio as illustrated by 
guides 887, 890, 891, and 892. The index commands 893, 894 and 895 are used in the same 

1 5 manner as the index commands shown in FIG. 2, for writing VISS marks onto the control track 
of a tape if the video clips are recorded by VCR to allow later access of the video clips. Because 
the video clips have no audio and because the guide is transmitted in the audio during the time 
that the clips are received in the video signal, an audio warning message 896 is encoded in the 
audio and is decoded and displayed during viewing of a recorded video clip so that the viewer 

20 can ignore the audio tones caused by the encoded guide and guide data. Alternatively, the audio 
warning message can be embedded in the video of each of the video clip frames so that the 
viewer sees a message such as that shown in FIG. 4 which shows a message "ignore audio tones" 
968 at the bottom of the television screen 966. In another embodiment an audio mute command 
897 can be embedded in the audio tones and can be decoded to command the television to mute 

25 the audio during the viewing of the video clips. When the television signal as shown in FIG. 3 
is recorded by the VCR, the video clips can be accessed in a manner similar to that of the format 
shown in FIG. 2, except that the data in the audio tones are decoded instead of decoding data in 
the vertical blanking interval. 

One scenario for sending guide information along with video clips is to transmit the 

30 television guide and guide data during the middle of the night when the television is likely to be 
turned off. The controller 750 can be preprogrammed to search for the transmitted television 
guide during particular time periods in the night. For example, the television guide might be 
transmitted from 2:00 A.M. to 2:30 A.M. and then transmitted again between the times of 4:00 
A.M. and 4:30 A.M. The transmission of the guide data can be repeated during the night and 

35 even during the day. The controller 750 would compare the time on clock 754 to the 
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preprogrammed times to determine a time at which to begin a search for the television guide and 
guide data. However, if the television is ON, then it is desirable that the controller 750 delay the 

5 search until the next time that the television guide is transmitted. During the next time the TV 
"on" detector 763 will again determine whether the TV 14 is ON. The TV is considered ON, if 
video is being displayed on the television monitor. This is detected by TV ON detector 763, 
which can detect that the TV is ON through the magnetic fields generated by the control of the 
beam writing the video onto the monitor or by other techniques, such as signals sent from the 

10 television 14 to the VCR 740 indicating that the television 14 is ON. Since the guide is 
transmitted often and is updated as required, it is likely that the controller 750 will eventually 
detect a period of time in which the television guide is transmitted and in which the television 
His OFF. 

Once the conditions of the television being OFF and the proper time for receiving a 

15 television guide are satisfied, then the next step is for the controller 750 to detect a television 
signal source and a channel in which the television guide is being transmitted. According to a 
preferred embodiment, the controller 750 searches for a television signal source and a channel 
having the television guide. Once the search has been performed and a television signal source 
and a channel have been found with the television guide and guide data, then the television signal 

20 source and the channel can be stored in memory 752. The search for guide data can be performed 
continuously, or only if the TV 14 is OFF, or only during stored time periods. In the latter 
embodiment, the stored time periods are compared in controller 750 with time read from clock 
754. When the times compare and the signal from TV ON detector 763 indicates that the 
television 14 is OFF, then controller 750 can begin a search for a television signal source and a 

25 channel having television guide and guide information. 

For example, suppose that the tuner switch 701 is switched so that the television signal 
source is the output of cable box 730. The television signal from the cable box is sent to VCR 
740 and any guide information is decoded by VBI decoder/slicer 746 or audio decoder 748 
depending on the format for transmitting the guide information as indicated above in the 

30 discussion of FIGS. 2 and 3. By identifying the identifying markers for the guide information, 
the VBI decoder/slicer 746 determines whether guide information is contained in the received 
television signal. If no guide information is contained in the television signal, then the controller 
750 commands the cable box 730 to tune to another channel and the controller again determines 
whether guide information is contained in the new channel. Once a channel received via cable 

35 is found that contains guide information then the guide information can be decoded and stored 
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in memory 752. The guide information can then be recalled later from memory 752 and 
displayed on television 14 via the on-screen display controller 756. Any video clips recorded 
5 while the guide information was received can also be displayed on television 14. Display signal 
switch 863 is controlled by controller 750 and switches between the tuner switch 701 output A 
and the recorder 742 output for selecting a video signal source for TV 14, The adder/s witch 764 
is used to insert data from the on-screen display controller 756 into the video signal sent to the 
television 14, 

10 If no guide information is contained in the television signal received from the cable box, 

then the controller 750 sends a command to tuner switch 701 to switch to another television 
signal source. For example, the tuner switch 701 can be switched to antenna 702. When the 
^ television signal from antenna 702 is switched to the switch output 728, then again the controller 
yp 750 searches through channels received via antenna 702 to find a channel that contains guide 
p 1 5 information. If guide data is found, it is then stored in memory 752 and can be displayed on 
u television 14. The tuner 703 is used to tune to the various channels received via antenna 702. 
^ If guide information is not found in the television signal received via antenna 702, then the 
I j controller 750 controls the tuner switch 701 to select the output of satellite receiver 733, The 

a controller 750 along with VBI decoder/slicer 746 or audio decoder 748 determines whether guide 

20 information is received from the satellite receiver 733 . The controller 750 can send commands 
ffj via IR transmitter 762 to IR receiver 735 to command the satellite receiver to various channels 

^ in order to search the various channels for guide information. 

^ FIGS. 5 A and 5B are flow diagrams of a method for accessing a television guide from a 

television signal. In step 900 the VCR programmed with a television signal source, a channel 

25 and times for accessing a television guide from a television signal or the VCR is programmed 
with only times for accessing a television guide from a television signal In step 902 a detector 
detects whether or not a television monitor is ON or OFF, which indicates whether the TV is 
being viewed. If in step 904 it is determined that the TV monitor is OFF then in step 906 it is 
determined whether it is time for accessing a guide from a television signal. If the television 

30 monitor is not OFF or if it is not time for accessing a guide, then steps 902 through 906 are 
repeated until the television monitor is OFF and a time for accessing the guide has arrived. In 
an alternate embodiment steps 902 and 904 are bypassed and not performed as indicated by lines 
901 and 903. In step 908 the guide and guide data are transmitted over the air, via cable, or via 
satellite and are embedded in the video signal. The guide and guide data can be embedded in the 

35 vertical blanking interval or the audio portion of the video signal. In step 910 video clips can 
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also be simultaneously sent with the guide and guide data. The video clips can be previews of 
selected programs or can contain advertising. Then in step 9 1 1 if the television signal source and 

5 channel for accessing the guide have been programmed or stored in the VCR then the switch is 
switched to the specified television signal source and the channel is tuned to. Then in step 914 
the VCR decodes the guide and guide data in the video signal and stores the guide and guide data 
in memory. The television signal source that is programmed or stored in the VCR can be either 
the cable box, the cable, the over the air antenna or the satellite receiver. 

10 If no television signal source or channel have been programmed or stored in the VCR, 

then in step 912 the VCR searches all channels received via cable for guide and guide data in a 
video signal. If no guide is found then the VCR switches the switch to the antenna input and 
searches all channels received via antenna for the guide and guide data in the video signal. Again 
if no guide or guide data are found then the VCR switches the switch to the satellite receiver 

1 5 input and searches all channels received via satellite for the guide and the guide data in the video 
signal. Once a television signal source and a channel have been found with guide information 
then in step 9 1 3 the television signal source and the channel are stored in the memory 752 of the 
VCR . Then the next time that a television guide is accessed the stored television signal source 
and channel can be used to reduce the amount of time required to search for a television signal 

20 source and a channel containing guide information. In step 9 1 3 , the time for accessing the guide 
can also be stored. Once guide information is detected then in step 914 the video signal is 
decoded to extract the guide and guide data and the guide data are stored in memory. In step 916 
video clips transmitted with the guide are recorded for later viewing. While recording if index 
commands are detected in the video signal then VISS marks are written onto the control track 

25 of the tape. Once the transmission of the guide and guide data is finished as detected in step 918, 
then in step 920 the switch is switched back to the cable television signal source or to another 
preselected television signal source, such as the satellite receiver. Then in step 922 the viewer 
can use the guide and guide data to select programs to view. The viewer can also view the 
recorded video clips and use the guide data to program the VCR to record transmitted programs 

30 associated with the video clips. 

As electronic program guides become more popular (provided either on a subscription 
basis, free, or supported by advertisements such as the video clips described above) viewers will 
find themselves with several options for on-screen guides. According to a further embodiment, 
the VCR scans all available television signal sources and the television signals contained therein, 

35 
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